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ABSTRACT: 

PROBLEM TO BE SOLVED: To perform optimum communication by 
measuring a 

distance from an object positioned near an antenna and adjusting 
matching 

conditions corresponding to antenna characteristic change. 
SOLUTION: A portable telephone set 30 is provided with an antenna 1, a 
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matching circuit 3 for matching impedance with the antenna 1, a distance 
measurement means 7 for measuring the distance between the antenna 1 
and the 

object 10 by ultrasonic waves and a control means 5 as a circuit condition 
adjustment means for adjusting the matching circuit conditions of the 
matching 

circuit 3 corresponding to the distance measured in the distance 
measurement 

means 7. The ultrasonic waves reduce influence on the head part of a 
human 

body and measure the distance. The control means 5 sets the matching 
conditions calculated beforehand to the antenna matching circuit 3 
corresponding to a distance measured result by the ultrasonic distance 
measurement means 7, 
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(54) i^mom] mdi&m, ^i:xf. mm^si^^^fm<om^-sjt&umm&s. 



(57) imm 

mm] Tyy-i-cmmiziiLmtmi'^ttDmim 
Ti-i yt'-yyx'7-yi-y:/t:tis^m^3 

mmznixmt:'j'^^j:< ixmmmThh, 

m5i}<m'^msmm^^mizxhmmm^mtx. 

mm^z%iiiLxii\^xm^^f¥^TyTi-^m3iz 



I? 



FN 



FN 



to 



mm 



1 

m^mzx *)miryTi-tmi^t(r>mmi:m^i-m 
fins. 

m-m^ ifzm^m^commmizh 1. 1 # t^)^ , |ir 

mimmi^mizmi(^tirzmmmm^w.-ty^t . 
mtmmimizmiWz^mmm^&-ty^t . 
mmmmmizmn^titzmMmmmm'^m y-^m 

mtmmmizmif^tifz. frfBi*fiffl@#«-by-9-A> 

m^^mmi^mmm^^^^y^X'^mi, m^^^m 

^> HuiEi^fifflti^i^-t yv-t tziimi^mmm'^m-t y 
■9-*^ 4> Hufati«s* x'<r)^immtm'§mEmm^^ 
g t ^^tmium 1 lESoafigM. 

x'h h mm 1 tmr>mmmm., 

imiMmm^^-^y^mm-mm^mt . 
mtmmmm^^ y^i^-t^m^ixtzm^m^mi' 
m^ti. mmLtzmum^mi^mmmu^-^y^ 
T'SfiL. m^(mmt^hm^m)^mtx'm^^ 

mti^mmm^-^y^t-hmm¥t.x'ffmmim% 
^jgHr y'fbifi~m^^ixx\^mim5im<^'m 

[000 1] 

mrfh^m'm.im^L. m^Ltzm.\.z]$itx^\t 
-^m^£wmm\.zmh. 

[0002] 
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m^imu tryTi-tmsik com^mmz i.^ryT 
±^nA<r>mm)}t<mittziim-L. ryTi-m. 

[0003] 

[mmmixottmm] mmmm^ztsv^x. 
mcom^ tryy-i-t Lxmmtihzt \m 
LTfc 0 , iiet^rt # 7yTi-m<o^iti:^^ 

[0 0 041 L*>L^*<A>. Aia(7)||aJi:ryT-^i:<0 

i5f^^tT^^o, r>'T^tAra^iiaJt£7)ggii(^^^t 

l,zmtX^itt^7yTi-mt<0^itt:^^ Lfzmm^j: 

m^^x'tm^m^m^^^mmiLx\^^j:\'\ 
ifzij^^x. j:^x^^m<omminom^. ryy-i- 
t AWicomm t <7)mzm ttiryrtm. ^^^ix 

[ 0 0 0 5 ] uLh. m^^mi:m^^xmthi^^z 

^izh±mm(7)mmipmzi, ^c^it^ii. mm 
mm(^7yv-i-tAm(Dmmzmi^^j:\\ tztm. r 
yy-i-(^^wi,zmm ^m-h±mmmt'^^^=^h 
tmmshmzmm{:^-z.h. ^(r>xo^j:m^hTy^i- 
m.<^^itizm ttzm^w^mm^f^coimimi 

[00 0 6] -5-<^J:5=5:iBSS:ff3:*^. TyTi-tT 

yTi-mmmwtc^miimmix. mmuzm. 
izmtrzm^^mmm^'iioztij<imt^j:i>i)<. z 
30 titx. Amzmm-^j:< . ffiffitST\ w^s•c^ m 
^mizmmmxm^^m<^t^m {fm) -^mm 

[0007] ±^Lfzi^mz}3\^x . mmmmt. ixm 
mwmmim^^Ltzt!<. ryi-i-im^^xmmi'nd^ 
(r>m<r)m^^mfims:izt5\,^x ijiMmm<7)fs\mizmM 

[0008] i^uzWim-mttfz^. iiF^mm 
mt. Amzmm'j^-'^j:<. mm. a^x\ mm 
^mzmmmx. tztm. m^^mmcDXo^j:^m 
40 cr,mm^m.izi,i§m^m^j:mm^m^t. mm^m- 
m^LfzmM^zm-^^'^xm^^n'im^m^mm^m 

[0009] 

{mm^i^mhtz»im-m if^m<izi:ix\i. ryr 

i-t, Uryri-co^ y\^-ry:^'7 '/i-yy^tti: 

thm^m^t. m^mzx'omsiTyTi-t^^tco 
50 ifzm^^zj^txmim^mm<r>m^^^n-i:^-t 



3 

[ 0 0 1 0 ] ift L < mmm^f¥mm^mi. m 

[ 0 0 1 1 ] if^ t<{i. friesEiifiiis^sii, mm 
mmii^titMmm'^i^-ty^t. mtmmmmiz 

'fi}-hmi^hfzm=^mmimi¥X'R.iii^ix. mm 

m-^mimmmm'SiSi^ y^tfzimM^mmm'^igi 
^y^i)-^(ymimmx'<^mmm^-tm'^m^mm 

[0012] ^%m\,z\i. mimmmm.\±'m<m^ 

[0013] ttz:i^wn\.zi.m. mmmm^m^ y^ 
Sfiffli@^«-fey9-t, mtmmmm'^my^i: 
mmmm&t. mtmmm=^i^-ty^i)-c,m 
■^tifzm'^mmii^x'm^ti. mmttzm'^mm 
Mi^mmm'^m^y^X'^mL. m'^m<7)m.mij-(^mu 
iSico^mtxmmm^i. mm^mt-i^mimm 
ffliS^fe-b y^t fzimMi^mmm'^m-t y-t*-^> mib 
^mx'mmt:mM-tm^mmmmmt ^w-r 

[0014] *i%HHiO)ifi^fiicfcv^-c«i, mmmm^z 
mmtifzTyTi-t. 7yr-^c7)jfifl|^=^am.!K!lfl^ 
t(7)m<^Miim'^mm^^xmm-ti>. m^m.nAW 
i,zmi-t§mt/^'j^^j:^\ itztp-ox. fzttii. mmm 
mm^nmmh o , mi^iptmrn^mtmiS:-^ ^x 
mmtiAwmux'h^xi. xmzmtmm^ 
^j:^^^mx'TyTi-bAW(7)m^t (Dmrnmrnx-^ 

m^^mx9ymmm.^zii\^x{,. m^mt'^^ji 
mmz-mx-hh. m^mm^mt. mm'^L 
fzTy^-i-t ^w<^wmzmrf\. %T , Mimmm^^ 
^<^m^^m%it^'th. ^<m^. ry'fi-^'&ifi 
mtLxi, ^cmmzm Ltzm^m-x-mmtM^ t ^ 
I.. 

[0015] m^mm^mi. mss.m^m^m 
x'hhi^<D^. ±MiTyTi-m^<7)^mzmuzs^ 
mmm&i:no. Tyri-t^^tcommmims. 

m-(ni^\m'm\z-^x'hh-b-hx:hh. ^w-m 
\t. k.m.fzmm-mi>^'&mim<xi.\^t-(^. m 
'^^■ty*)-ij'm<r>i,cr>imx'^h. 
[0016] mmmm^m y-t. ^mmm'^m^ y 
■9", mmmm'^^-ty-fmrnm^m. m^^m 
m^mipmx'h*). m9mmm^j:}:cD^\^Mm^ 
miz^^izfsm (jR^ti) x'hi>. mmmm=^f&-^y 
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[0017] 

mmcommmm'^mmx'h h.mnzm uzm 
^mmmii. ryr-hit. ryri-t^ y\^-yyx 
•7 y^yyit^m^m3b. mm^mt. 
ffi^a!is#g7t^^-r^. m^mi^^iz. 

I.. mm^miitfzmmw>t tx. ta^iy <)v^2\ 
t . %mm^m 23 1. m^^'^mm 2 5 1 . r 
-^'^m27i^t4>, m.<7)tmmmmii. mi 

m^zm^t?>m<D^i:mmbx\^h. 
[0018] mmmma. tit m2{zmmit: 
xo^j:. !K<m^iix^^im9Mm3ox'h'o. z 
(7)m^m3o^zii§m^tLX^^^7yTi-ni. m 
20 m&m3om^^iiohim^^c^rmb^tit<r> 
miji>zmt^m^mmt3y \'7yT')'X'hi. 
[0019] m\f.zmmLfzWkcoT—^'^mim'& 
^h.ryT^i ti^^mLi-z-mw^^m^ti^r y^-rm^ 
m,3\,zii\^xm^ (>f yh-ry^v>y^y^^) t^h 

hixx. x-hy^iv^i xi.zx-n^ixx^'^mmi. 

1 3tcfcv^-cii4i$^i. wsm.^mm,i stfcv^-ctt' 
^mm^^z^^ixh. ^^izmm.^^ 
ti6i%^i>hhi3<. mm(^mmmmx'm«&tx^^ 
30 I.. ^(Dik. mmm^ mmrr) x-wm^tix. r- 
^w^wnizi5\,^XT-:S'<DW^Exm^nhtix, 

[ 0 0 2 0 ] 01 mmifzm(r)T-mmi^i^ 
^1., mmmm<D-?^ ^i3-h(r>^pm^ifim,m^iz 
^mtitz^k. r-i!'m.m2 7iz)i\>^xmmmii 

■f) izi5\,^x^m^ii. mmL^mm^2 5izm^xm 
mmmmz^m^ti, mmi&mmm^2 3^zt5\^xmm 

40 2 1 cfcv^r^#«^**i^$itT, ryy-i-^^m 

3i:'{tlXTy7-i- 1 ^zmu^ilX^^'^lzm^tll, 

[0021 ] mmmmtAi^m^t<r>m. 
mt. xi^(o^m}&m.m.:hi&tt/^m3iz}muzi^ 

y7tLXm-rztti<T^hZti^\>^tzLfz. tfz:^ 

m^ii. m3i,zmmLfzXdiz. ry=r& \ 
is«3 0) tKmk%t<mmz^):,x%:hmmM 
trntcht^ti. ^(r>mm^^mtx7yT'>-m^m^ 
3<os^^frs-ji^t2i@i5-fi.^tt=io, mmm'k 

^ < *m-r hZt iM^X'h I. ^ S-1.V ^tz Lfz . 
50 [0022] -irZX'. :^JmPMi±. m2l,zmmLfzX 



oiz. Ai^^j:ii<7)m^m (m^) lOt. TVt 

[00 2 3] ^(Dfzib. *^l6BM{i. m3<r>mtm 
tcS':f< . ryy-i-it^m^^^ mm 1 0 ten 
mzm ttiry^-i-m^m s <7)isiss^fr &*bu 
46TJo#, mmm5iz^<7)^W:t:mm^:i, 

^l^liSLTfcOiiaS^SrROMtCfeiiL-CV^I,. 7^ 

^m^^txn'O: mm^Wt.5t^h<7)x^ 'v^yyif^ 

{±. li#SdiE!ia!l^¥a7£7)a!l!?E^*{cffitT, T^r 

irti.0 MiR^titzm^m^bTy^i- 1 1 

[0024] m'ummm^mi t txa. 02 
mucxoiz. m^mmmom^iittix^'^i (ig 
m^tix^^t) . ia4{i}«=^€is^3otcji«$ix/-cti 
^^^sgmaii^^g 7 <7)immmx'h 0 , la 5 tin 4 
ia<»L/cgfiii7 2<7)^^ia-e^^o. H6 (a)~ 
( e ) i±m4t5Xtm5izmmLi-zm^7&Mm^^&: 
7 mi^iWim-f i,yyyx'hh. 
[ 0 0 2 5 ] 04 >,zwmLtzm^wemm^^WLi 
m^^wmi 1 , mm^m^m^y^i saxx/mm 
mit-^-yTyTi'i5i^th'mmt. mm:mk 
7 2 . ^mmm^^^y^i saxif^m^^-yry 

[00 26] m^\.tdm},zii\rt:\i^ $ h^vmm^ 
-yryTi-i 5iiXv^^iimt>-y7yTi-7 e^m 
^^x^mm^w^mm(Dm'^i:mmmLx\,^i. $ 
^iz^mm^^-yryv^i-i e im\'^xmm=^mM 

L 1 = (VXS) /2 



x'hh, 

V = 33 1. 5 + 0. 6t (m/fj.^) 
S<iiiflffli@#jg-t:y-9-7 3<0|%S^jfe*»'o, SfiffliS 

[00 3 1] ^waH^l^i&Sfi. ^OSS, 

. t = 2 0 • c \zii\^hm^wjm}mmz-o\^xm?k 
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[ 0 0 2 7 ] S^a^-ty9-{ijMfifcJ:l^§fi<^jK 
:^rt3fimfig-C'$)^*^^>. Sfifflj@^«Hry9-7 3i:S 

^lfflH^-yryr:^7 4 1 $r 1 oc7)j@#a-by-tt=-rs 

iEatc*3V^T{i, S(iffltiif^-fey-9-7 3fcSflfflHt- 
>'Tyx:^7 4 i:*«Mtc^{t^>fut05{=ov^Ta^ 
=&rJo. j^flfflj@^^-fey-9-7 3iO+'i:^llll Ktfz\m 

10 mmt^'-yTyTi-7 scofgrsico+'C^W) fc. ^fifflis 
7 6c7)^§|^^<o4"C'^^) i:<^^l-^s^(4«i:>)Ot3fit^{a 

[0028] jMftfflliW&-fey-9-7 3 i: LTii, 

^j:tcr)sm-^y^i:m^^hztii^x'^i. ^mmm^m 
■ty^7 4h. mmmmm^-ty^7 3tmm. sm-t 

20 [ 0 0 2 9 ] 04 izmm Lfzm^^mmm'^^^ 7 iza 

im7 i^zximmi'^ ^y/t. m=§mtm7 2iz 
x^^iii^^s. y^t t:m-t^ . mmm 7 7 at-r 
Sfi^-Htcfi.. mm^^ s.ynzt3^^x. tsw«a* 
m 7 1 y^;- 7 3 mm^ ^xmmm 

@^jS-fey-9-7 3*-^>0^^Sr^4$-(tS. Mfiffl^l^ 
^-by-t7 3*-4>i7)^i^^{iMfiffli^-yTyf-^7 5 
Srtft-t-CMSl^^tl^!!^ (tif*) 1 OizmxiB\^^tim 

aj^*tl (!}l!J*) 1 OtS/iS. SlJ<9^S7 7{iSm 

{mm 1 0-c-R*fLf^j@WjS(4Sfiffl^^-y7yTi- 

7 6Sr:ft-L-CSftffliat«-by-t7 4lCAItL. ^ftffl 
fg^^-fe y-^- 7 4 *^ Alt L^tS^^co I'KMzjxi tt: 

S^-b y-tf 7 3 A^'IS^jS SrScIt LgfiffltaW«[-b y^f 7 4 

T'S^t-f 1. 1 x-mfsi mm L , z (Dmmmm^ (ymm 
iotmmmm'^-ty^7 3t<7)m 

40 [0030] 

• • • ( 1 ) 

^mti, t = 20' c<r>t^(om'^mmim.vit3 

3 2.7 {my^m X'hh, 

( 0 0 3 2 ] 04 {zmmLfzm^mmmm^<r)n 
"^me^mmmz^ i ^-c , mmmm^m^ y^f 7 3 « 
xx/^mmmm^y^7 A t ixn, m^^nzmm 
mizm tht:isbmmcr)m^i&-t yi^ sr^v^s ^ t ifin 

t li\ KffiS(7)jg^«-by-9-{4;&yN'-*Wb^iT(-^ 

50 s*^f>, -e«o;&yN'-&3ias-ri.^, ^*<iec:oig-&fii 
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[0033] Tiet:. ^(7)Xd ^TiSiSffllE^ ttro 

^Lfcut'fti.. @^fesfns7 2{i. mm^m^- 

^N'-/7 7 0857 2 0. BigiSfi-tmiHlifl7 2 2. SliE 
!ataiElHlSS7 2 4 , (SjS«fi#r«c0SS ■ y 7 rig 
K7 2 6, :KjS[IISS7 2 8, ^N'-y 7 r lllSI/JtiKlHlS§7 
3 0 . Sgiia!lSJa^$iJffllflIS&7 3 2 SrWtS. 
[00341 ^l^(7)S!ISEil)f^tc5fei:oT . ^M^m 
mmmm 3 2tCfcV^-CWSKffliElHlS&7 2 4tIi3V^ 

!S®ffiEllIS57 2 4(cfcv^-CSftS#^Sfi-^<^®SffliE 
•rs. a!li£®SlliE[l]gS7 2 4-C'fflv^l.j@# 

m-^ y^m.miEf-i^^mmiz\i^m lt *3 < . i^T-?- 

il!egJtffijEll]S§ 7 24 t=fcft.|.!aK*iiE^ L^V^^t® 
X\ Sflffl^^jS-b>-^7 4<7)gftfi-f-*^^>iE!iai^S 
S:SIJ^I1]SS7 3 2tCfcl.^T{R<0iSllSri!lSt.S. SE^ffl 

iSSfflEniffi 7 2 4 tit 3 m^^m-t y-^rmMiEr-^ 
i^Lx. mmmmiEm7 2 4iz^mi-i. n 

mmmm'^^y^7 3iwmth, ^mmm^^m 
^y^7 4 x-m^ixt^m^im^^msEm 724 
^zisi^xmmmiE^tii. ^commmiE^tifz^iim^ 
^:tmmm2 8X'm&Lx. tm.tm^:^^'yyrm 
/mmm 3 0 srg* lx , smm^mmmmm 

3 2{CiifiL, ggSiaiS?m^Jffl[n]Sg7 3 2T'ilififflS 

y-t;-7 3*>4.«oje^&«ojifi*^'^Sftffli6^js-fe 

y^7 4iz}HflWMm<^^mtX'er>\^m^(^^Hz'^ 

'>xmm<7)^in.tiiti. 

[00351 m&m^mM.mm7 3 2{i. jb^ 

mi'frotzi^. mmm^--yh (cpu) 7320 

, Z C7)?ga0JtgjL- .y h 7 3 2 0 (7):? O -y ^^Stlt 
iXCDTii^gmmmSllt. M'-y7r(l]8l73 2 3 
i: , -^ > h-y- h 7 3 2 5 1 , U -b >y h avUX|%±Ih1S8 
7 3 2 7 i: . 7 7 ^>'^V^;^II4(II^S7 3 2 9 1 , SilSgffl 
A;P;^^|olSI7 3 3 1 1 ir^tl. S#«S(1^7 2 
^^0T^W7 242t, ^^^yyj^ 
IV:^^±^^7 2 4 4 , m:>3ii4illISS 7 2 4 6 1 Srqfir 
-rS. ^iO^tCiJV^Tti, ^^';T^4[lIfB724 2 

{i4 0 K H z <o^ A' 'J r Sr^^-r •& . 
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[00361 116 (a) - (e) {4^7 7 rUlK/JtsiS 

087 3 0 , ^smm.m:mmm7 3 2^ ii^tgw^^ 
i*fi«7 1 ^zmmLtzWi^mmhmmmx'h 

[0 0 371 9^iy^J<)\^X^tm,7 2AA{t. II 

6 (a ) izmmitzx 0 {c, mmmm^^ 5 v^^n* 

yP>^$rl64L. drA''JT^@S&7 2 4 23!)«rJ'^ Sy^^ 
>'NVl'Xt:jStT40KHz<7)^^'JT$:^-ri). CliO 
^A''JT2r@6 (b) izmmth, fzfzl. 06 (b) 
10 tEP Uz^\ 0 Tti . ^ ^ 'J r^0SS 7 2 4 2 
>N'-y7r0S§7 3 2 3tcEpjD§il, >'N'.y7r@S§7 3 2 
3ti3V^TVN'-y 7rE8/Jt«?08&7 3 Oij^i^coy-h 

m^i<zj:^xy-\'^ixt:Wim^fpbx^^i>. m:nmm 

@S& 7 2 4 6 (4^ -vU Tf640K 7242*^^>0=Jf^U 

Trmmm'^m-ty*)-7 3 srigii^tg=5rK;pit-ii 
iiti). mmm^7 2 4 6X'mm^titz^^uTii 
mtEmm'^my^7 s^msi. mm^m 
«s) 1 oizi^ij'-yxm'^mmt^ (ia6 (c ) ) , 
[00381 ^m^mm (mm 10 x-m uzm^^ 
20 m^^mmt^-yTyTi'7 e ^siLTSfifflii^^ 

-lry-9-7 4-r'Sm§tl.-C (06 (c) 

, j@^jgSft«7 2t:EpjD$ni.. BtrstiiiESS 

■ VN' y 7 r ESS 7 2 0 {4Sfifflfi#^-fe yif 7 4 *»f><:0 

'^)i'tx'mm-t^, mm^m^r&m7 2 2{4, lus 

iii|g[filSS • ^N' 7 7 r 0SS 7 2 0 T'liili ItzKSim'^miz 

^^i^-ri.. ztuzx^). mm^mm (m¥) 1 0 
i}^h<7)mm'^mzttrLi>mm'^miX'^ ^ , 

30 a!lSBSSffljE0857 2 4 {4^fijf#tt1i0ffi$r^ LTfc 

0. mmmm^pmm 2 2i3-(^m^i:mmmiEi- 
h, ^(mm^z-^\^x\tTmzmmh. nmm^w 

- A77r@SI726{4, -?-<^fM<^«l?g0S57 
2 8 T'l^^tg^S: J; 3 . a!lIEESJ£*iiE0S& 7 2 4ti-h 

SS728(i, ffiig^ffi#r^SS§->>'7 7r@K7 2 6 
*-'^iOtiJ:/jfi-f^«|jSt-S. ^^@S87 2 8{Cfc(tS^ 

{4, 2mmm'<jo. ^N'7 7r0iS/]tK0887 3O{4 
40 tmm^ 7 2 8 X-m. t /i)$gEW=5:fi-^S:)i»:r -f ^'rJ' 

yuT-:?^ Lxm-L. m^<r>i^^)vm^timLx'^ 
mLtzm'mm^<n\^'<^)\^\^)±(r>tt . ^m-ti>m 

[00391 !fEgiaflS«S:©Jffll0K7 3 2J4, i^lftffliS 
=^^^zy^7 3i}^h<nmWMmt^h. ^N'77r0K/ 
ifcl$f0SS7 3 0{;J:|.gftai<7)gft*Tm^Sri!l^ 

KfflESS7 3 2{4jiiig®SaiE08l7 2 4 fcteiSLTSI 

50 
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[00401 U-b y hyNVl-X^ESS? 3 2 7{i. jiff 

3 2 3 t^i><r)^^ 5 y^^vNVl';?.lc;S':fi,^-C U -b y h>'NV^ 
>?.RpSr?l^JfflI:2---y h7 3 20lCti;^)L. CPU? 
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